An Introduction to
“Standard Bundles”
INn NIST DTSA-II

Nicholas W. M. Ritchie
Microanalysis Group
National Institute of Standards and Technology
Gaithersburg, MD 20899
nicholas.ritchie @nist.gov

Edited: 4-May-2016



Using a complex standard

DTSA-II has added support for “standard
bundles”, collections of spectra designed to
simplify the process of quantifying unknown

spectra using “complex” or “similar standards”




Standards

e Spectrum quantification is based on comparing
the unknown spectra with spectra from
materials of known composition.

* To a good approximation, the composition In
the unknown equals?! the composition in the
standard times the ratio of the intensity2 in the
unknown relative to the standard.

Iu
C~C.—
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S
1 Ignoring “matrix corrections”

2 Where intensity is understood to mean the intensity in a characteristic
X-ray peak associated an element.



Counts

Example — Simple standards

100000 B = Element z Mass Frac
o o K240 O 15 keV[Wed May 4 141125 2016][all] Oxygen 8 0.34
Magnesium 12 0.0302
Silicon 14 0.187
Titanium 22 0.06
500004 Zinc 30 0.0402
Zirconium 40 0.074
e o Barium 56 0.2687
£ '?:3 hg D 3 Total 1.0001
(yo8y) ' W W > Uw N .
AR SRS 58§ 2
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0.0 1.0 2.0 3.0 4.0 6.0 7.0 8.0 9.0
Energy (keV)

While SiO,, MgO and Ba(S1,0,) contain multiple elements, the

elements within each standard do not interfere with each other so the

peak shapes are equivalent to the pure element peak shapes.

10.0
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Quantification Alien

Select a quantification mode

Mext: Specify the instrurment

Select the mode which best describes the operation you wish to perform. The mode you

select will determine what information you will be asked to provide and what information will

be computed.

i@ Determine the composition of an 'unknown’ spectrum by MLLSQ fitting to standards
() Determine the composition from k-ratios

() Quantify @ STEM spectrum using MLLSQ) fitting and {-factors

Message: Select an analysis mode.,

First page

Select quantify a
bulk material using

e Standards fit using

multiple linear least
squares fitting.
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|
' Specify the instrument

Instrument

- T P ——

I_L_I]

Previous: Select a guantification mode

Mext: Specify standard spectra

Acguired on the [I'U'IIRA—E‘-

Detector

using the [SDD {Medium, 4096)

with calibration | FWHM[Mn Ka] =130.6 eV - 2016-04-22 12:00 -

Setting

at a beam energy of keV.

Message:

| More... |

S5

Back

|| mext || Fnsh | [ Cancel

Verify that the
default instrument
and detector
information read
from the
spectrum/spectra is
correct.
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Previous: Specify the instrurment

Specify standard spectra

Mext: Specify unmeasured elements

Message: Zr std assigned as a standard for Zirconium

Finish

You may be asked to provide
compositional information if this
information isn't present in the

spectrum.

Spectrum Ele... Prob... Live... Composition Strip  Duan... Standard..

Sanbornite std Barium (1.183 |117.8 |Sanbornite Mone (14,993

MgO std Mag... (1.174 |117.4 |MgO Mone (15,018

5i02 std Slicon |1.174 [117.7  |si02 Mone |14.974 Datahase. .

Ti std Titan... 1.174 1176 Ti Mone

Zn std Zinc gl | Mone |15.038

Zr std Zrco...|1.183 None |15.051
-

Specify standard
bundles using this
button.

Alternatively,
specify raw spectra
using this button.

The standards
you have
specified show up
here along with
information about
the standard.
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Previous: Specify standard spectra
' Specify unmeasured elements

Mext: Specify the reference spectra

(71 Mo extra element

|

1 (") Element by difference Oxyaen -
HI @ Dxygen by stoichiomelry! | Element Cation  Anion As
» F Crystaliza Barium 1 1 Bald
2Nz of Crystallization Magnesi... |1 1 MgO
Silicon 1 2 i,
Titanium |1 2 mo,
Zinc 1 1 Zn0d
Zirconium |1 2 2oy

Message: Specify how to handle unmeasured elements | Mare., .. |
— Back \ Mext | | Fnsh | [ Cancel |

You may either choose to provide a standard for O
or you may choose to have the quantity of O
computed using an assumed stoichiometry (which
you can edit if the default assumptions aren't right.)
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r—«Duam‘tiﬁ':.altl'i:nr'| Alien | 23 |]

Previous: Specify unmeasured elements

: . ' Specify the reference spectra
i

Mext: Specify lines to quantify.

|
Region-of-Interest Spectrum SM File...
HI Ti L-family [0.228, 0.685 ... [Ti std Good 555 - base. ..
O All[0.349, 0.701keV]  [5i02 std Good 524
Zn L-family [0.722, 1.241...|Zn std Good 1856
Mg all [1.053, 1,449 kev]  [MgO std Good 1750 Remove
Si Al [1.534, 1.996 keV]  [5i02 std Good 1537 E
Zr L3-M5 + 15 others [1.... |Zr std Good 15635 Strip
Ba L3-M1 [3.750, 4,148 k... |Sanbornite std Poor 37
Ba L3-M5 + 12 others [4.... |Sanbornite std Good 380 =
i K-family [4.255, 5.161 ...[Ti std Good 1511
Frnkn [8 314 8 949 b=y 7 et Srnd S0 i
_ Message: Specify reference spectra (as rRcessary. ) Mare. ..

| Bak ][ Mext || Fmsh ||

Because we chose simple standards, there is no need to
specify separate reference spectra. (The standardized
elements don't interfere with other elements in the standard.)
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Quantification Alien
1 Quantification Alien
| Quantificaticn Alien

Quantification Alien

o
|
1 Previous: Specify the reference specira
N ] = - -
| ' Specify lines to quantify.
Mext: Specify unknowns and properties
|

II ‘ Element Line Farnily
| ‘ Magnesium Mag All [1.058, 1.449 keV]
Silicon Si Al [1.534, 1.996 keV]
| Titanium Auto
Zinc Auto
‘ Zirconium Zr L3-M5 + 15 others [1.623, 2.635 keV]
Barium Auta

Mecgfhe: Specfy the line family used to quantify each element.

| Bak || mett || Fmsh | | Cancel |

You can allow DTSA-II to select which line
to use to quantify, or you can force it to use
the line that you specify.



Quantification Alien
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Previous: Specify lines to quantify.

Specify unknowns and properties

Mext: The results

Mame Live Time Probe (nA) DuaneHunt Shape
K240 O 15... [117.9 1.173 15.017 Bulk
117.9 1.163 15.005 Bulk

|
A

This panel gives you ~——
an opportunity to ensure that*
all the necessary data is
available for the unknowns.

K240 1 15k...
) |

Message: Spedfy the unknown spectra

Ll

More

g

= Al

Mext

J |

Fiish | | Cancel

Update spectrum properties here.
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Quantification Alien
1 Quantification Alien
| Quantification Alien

Quantification Alien

Quantification Alien

| 1 Quantification Alien
I

Quantification Alien

Previous: Specify unknowns and properties

1' ' The results
Finish

Mormalization
‘ i@ Mass fraction (71 Mormalized mass fraction () Atomic percent
| Spectr... Sum 0 Mg 5i Ti Zn Ir Ba

K240 O ...(0.9645... [0.3204... |0.0267... |0.1722... |0.0593... |0.0405... [0.0715... |0.2740...
| K240 1... (0.9750... [0.3248... |0.0270,.. |0.1745... |0.0611... |0.0397... [0.0725... |0.2758...

We're done!

and report the results
here. The results are also
written to the daily report.

The program T __
will fit the spectra — ‘ Vessage:



Counts (Log)

100000 o = C_D vs] .K24OO 15 keV[Wed May 4 141125 2016][all]
m N U N ® Bl Residuall240 O 15 keV[Wed May 4 141125 2016][all]]
100000 P
i " N The original spectrum
1000 N B and the residual.
P»°| Every element has
100
£ ol B e N been accounted for!!
" o | o | SR U i = | | |9
0.0 1.0 2.0 3.0 4.0 Energs)-/o(keV) 6.0 7.0 8.0 9.0 10.0
Name (0) Mg Si Ti Zn Zr Ba
K240 O 32.0 2.7 17.2 5.9 4.0 7.1 27.4
K240 | 325 2.7 17.5 6.1 4.0 7.3 27.6
Average 32.3 2.7 17.3 6.0 4.0 7.2 27.5
Nominal 34.0 3.0 18.7 6.0 4.0 7.4 26.9
Difference -5% -11% -71% 0% 0% -3% 2%

Ok result, but not great. | could probably have done better
replacing the MgO standard with pure Mg and the SiO, standard

with pure Si. | suspect the source of the error is charging

(particularly with the MgO standard.)
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The validity of this approximation is enhanced when the
composition of the unknown and the standard are
approximately equal.

This condition Is called a “similar standard”

Similar standards don't need to contain all the elements
INn the unknown.

Similar standards can contain elements not in the
unknown.



Counts

Example — Similar/Complex Standards

40000+
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19)
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M Benitoite std
M Bestrit[Barium, Benitoite std]
M BestFit[Titanium, Benitoite std]

lve)
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50
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52

54 56 58

Remotivate:

Selecting a standard with
composition similar to our
unknown reduces the need
for matrix correction and is
more likely to produce
accurate results.

Like our unknown glass, Benitoite contains Ba and Ti.

Barium
Titanium

Not in exactly the same proportions but similar.

Benitoite
33.22 %
11.58 %

“Unknown”
26.9 %
6.0 %

But there is a nasty overlap between
Ba and Ti! Can we really use
Benitoite as a standard?



References

 Can we use Benitoite as a standard?
- Yes, If we tell the program what pure Ba and pure Ti

look like!
M Benitoite std
MTistd
M sanbornite std
] oy
8] 5 [v9)
X j M&-ﬁ
A e ——————
-II T T T 1 T T =
4.0 4.2 . 5.2 5.4 5.6 5.8
e

We provide “references” (Ti metal and Ba(Si,0,)) that tell the program what
unobstructed Ti K and unobstructed Ba L lines look like.
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Quantification Alien

Select a quantification mode

Select the mode which best describes the operation you wish to perform. The mode you
select will determine what information you will be asked to provide and what information
be computed.

i@ Determine the composition of an 'unknown’ spectrum by MLLSQ fitting to standards
i () Determine the composition from k-ratios

() Quantify @ STEM spectrum using MLLSQ) fitting and {-factors

Message: Select an analysis mode.,

Back Finish

First page

Mext: Specify the instrurment

Mare...

Cancel

Same as before.
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i - :
' Previous: Select a guantification mode

| Specify the instrument

Mext: Specify standard spectra

Same as before.

Instrument
L Acguired on the [MIRA—S - ]
Detector
" using the |SOD (Medium, 4096) v
with calibration | FWHM[Mn Ka] =130.6 eV - 2016-04-22 12:00 -
HI Setting

at a beam energy of keV.

Back || MNext | | Fnsh | [ Cancel |




Quantification Alien

Snarifu tha inetriimant

I_L_I]
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Previous: Select a guantification mode

=

MEI

Quantification Alien | 23 |
@ Open DTSA-I Standard File = |
— e — e
Lookin: | | K240 at 15keV -] & m-
a |_| Bastd - Benitoite zstd
e;-} || Bastd - Sanbornitezstd
Recent Items __| Mg std - Mg.zstd
|| Mg std - MgO.zstd
|| O std - Benitoite.zstd
-I || O std - MgO.zstd
Desktop || © std - Sanbornitezstd
|| O std - Si02.zstd
A || 5istd - Benitoite.zstd
E‘ | | Sistd - Sanbornite.zstd
My Documents ||| 5i std - 5i02.zstd L]
|_| Tistd - Benitoite.zstd
- || Tistd - Tizstd
M-h! || Znstd - Zn.zstd
Computer || £rstd - Zrzstd "
@ File name: |‘I’| std - Benitoite. zstd”™ "Zn std - Zn.zstd”™ "Zr std - Zr,zstd” I Cpen I
NEBOrk Fies of type: DTSAII standard file - | [ cancel |

Same as before.
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Previous: Specify the instrument

Specify standard spectra

Mext: Specify unmeasured elements

Spectrum Ele... Prob... Live... Composition Strip  Duan...
| |
Benitoite std Barium (1.179 |117.9  |Benitoite Mone [15.034
Mg std Mag... (1.029 |116.2 |Mg Mone |14,982
[l Benitoite std Owy... |1.179 (1179 |Benitoite Mone |15.034
] Benitoite std Nicon (1,179 |117.9  [Benitoite Mone |15.034
Benitoite std TiNg...[1.179 |117.9  |Benitoite Mone |15.034
HI Zn std Zinc 1.160 (116.0 |Zn Mone (15.038
Zr std droo... 183 116.5 Zr Mone
Properties
Message: Zr std assigned as a standard for Zirconi Mare...
— | Bad | Next | Finish Cancel

This time we specify Benitoite as a standard for Ba,
Ti, Si and O. (Previously we'd compute O.)
Mg is now pure Mg and Zn and Zr are also pure
elements.



Quan‘tlﬁcatlun Alien

Quantification Alien

(@ Mo extra element

IEEI]

- X

Previous: Specify standard specira

Specify unmeasured elements

Mext: Specify the reference speclra

i) Bgment by difference

OxyoWg by stoichiometry | Element Cation  Anion As
. o Barium |1 1 Bal -
) Waters oNgrystalization Magne... |1 1 MO I
Oxygen |1 -1 o
Silicon |1 2 Si0, E
Mitanium |1 2 mo,
Zinc 1 1 Znd —
Zirconium |1 2 Zro, i
Message: Specify how to handle unmeasured elenyots Mare...
_— Nk || Mext | | Fmsh | | Cancel )

Now we're measuring O because we
can measure O accurately with a
similar standard.




Quantification Alien | 23 |]
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‘ Quantification Alien [

Previous: Specify unmeasured elements
] ' Specify the reference spectra Big
! Next: Specify lines to quantify. ’

. difference!!
i
Region-of-Interest Spectrum SN 'I‘
HI i L-family [0.228, 0.5685 ... [Ti std Good 555 |
O All[0.349, 0.701keV]  [5i02 std Good 524 ‘ﬂ
Zn L-family [0.722, 1.241...[zn std Googgls
Mg All [1.058, 1.445 keV] |MgO std o Remove
siall [1.534, 1996 key]  [5i02 std o | 1537 E
Zr L3-M5 + 15 others [1.... |Zr std o ¥ ood 1635 Strip
Ba L3-M1 [3.750, 4,148 k... |Sanbornite std Poor 37
Ba L3-M5 + 12 others [4.... [Sanbornite sig Good 380 =
i K-family [4.255, 5.161 ...[Ti std Good 1511
Frnkn [8 314 8 949 b=y 7 et Srnd S0 i
\ Message: Specify reference spectra (as necessary.) | Mare. .. |
| Bak || Net || Fnsh | [ Cancel )

This time we need to specify spectra as “peak shape” references
to help us to extract the intensity information from both the
standard and the unknown for Ba and Ti.
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Quantification Alien
Quantification Alien
Previous: Specify the reference specira
l - - -
L Specify lines to quantify.
Mext: Specify unknowns and properties

I
|I ‘ Element Line Farnily

Magnesium Mag All [1.058, 1.449 keV]

Silicon Si Al [1.534, 1.996 keV]

Titamiurn Auto

Zinc Auto

Zirconium Zr L3M5 + 15 others [1.623, 2.635 keV]

Barium Auta

Message: Spedfy the line family used to quantify each element.
| Bak || mett || Fmsh | | Cancel |
Same

as before
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Same
as before.

Quantification Alien

I Quantification Alien

Quantification Alien

Quantification Alien

Quantification Alien

Specify unknowns and properties

Previous: Specify lines to quantify.

Mext: The results

Mame Live Time Probe (nA) DuaneHunt Shape
K240 O 15... [117.9 1.173
K2401 15k... |117.9 1.163

Add file
T Remove
15.005 Bulk
Properties
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Quantification Alien
Quantification Alien

Quantification Alien

Mormalization

The results

- !

Previous: Specify unknowns and properties

Finish

‘ Mass fraction () Normalized mass fraction () Atomic percent
| Spectr... Sum 0 Mg Si Ti Zn Zr Ba
K2401... (1.0147... [0.3461... |0.0304,.. |0.1901... |0.0617... |0.0400... [0.0730... |0.2733...
| K240 O ...[0.9960... [0.3301... |0.0299,.. |0.1870... |0.0599... |0.0407... [0.0715... |0.2712..,
L We are done!
— Back || Mext | | Finish | | Cancel




Simple standards

Results

Name o) Mg Si Ti Zn Zr Ba
K240 O 32.0 2.7 17.2 5.9 4.0 7.1 27.4
K240 | 32.5 2.7 17.5 6.1 4.0 7.3 27.6
Awerage 32.3 2.7 17.3 6.0 4.0 7.2 27.5
Nominal 34.0 3.0 18.7 6.0 4.0 7.4 26.9
Difference -5% -11% -7% 0% 0% -3% 2%
Similar standards
Name (0) Mg Si Ti Zn Zr Ba
K240 O 33.6 3.0 18.7 6.0 4.1 7.2 27.1
K240 | 34.6 3.0 19.0 6.2 4.0 7.3 27.3
Awerage 34.1 3.0 18.9 6.1 4.0 7.2 27.2
Nominal 34.0 3.0 18.7 6.0 4.0 7.4 26.9
Difference 0% 0% 1% 1% 0% -2% 1%

As is often the case, similar standards produce more
accurate results than simple standards.

WEE HEE!
W00 HOO!



Making similar standards easy

The problem:

Similar standards often
require reference spectra and
specifying reference spectra
every time is tedious!

The solution:
Bundle standard spectra

with the reference spectra

required to use them.

One or more spectra

A spectrum bundle can be
created from one or more
spectra collected under
identical conditions from the
same material. Highlight the
spectra in the spectrum list
before selecting “Make
‘Standard Bundle".

' NIST DTSA-TI - Power Tools for Microanalysis

] o |

File Process Tools Report Help

M Benitoite 15 keV[Wed May 4 140614 2016][all]

400001
s
~

i

= 20000
Q 3
v
¥ o

—,——— W
5 10 0% t t
40 42 4.4

15 20

16

18 5.0
Energy (keV)

Spectrum | Reportl F. Command

Default Detector
MIRA-3 =
|SDD (Medium, 4036) -

Spectrum list
K240 O 15 keV[Wed May 4 141125 2016][al]
K240 1 15 keV[Wed May 4 141230 2016] [all]
Benitoite =\ Tie 4 14nG14 9016115

Select All

Select Mone

Clear 5elected

Edit spectrum properties

Assign material

Make 'Standard Bundle'
Rename...
v o~ = X

Spectrum Properties

| Name Value
Acquisition time 5/4(16 2:08 AM
Aluminum layer thickn... |0 nm
Aluminum window thi... [40 nm
Azimuthal angle o=
Beam energy 15.0 key
Calibration GUID 9b9d3feg-1986-4007...
Dead layer 0 pm

Detector

500 (Medium, 4096) ...

Detector GUID

b&hb38363-7eb7-32¢e...

Detector area

30 mm?

Detector orientation

[-0.819,-0.000,0.574]

Detector position

[27.851,0.000,-2.502]

Detector thickness 0,45 mm

Detector type Silicon Drift Detector
Detector window Moxtek AF 3.3 (model)
Digplay name Benitoite 15 keV[Wed...
Duane-Hunt 15,034 keV

Elevation 35°

KLM Lines
Element o [Vlo
B [ 7] K-Family
- :
@ Z-order (7) E-order - [ 7] Edges
4 [ 3
L Oxygen
Clear Clear Al
Composition
Element Mass Fraction Atomic Fraction

1 spectra selected.
\,




A word about collecting standards

« Standards have to be high quality spectra collected under well
controlled conditions from a homogeneous material.

« Many potential pitfalls can be detected by collecting multiple spectra
from different points on the same material, comparing the spectra and
later combining them into a single spectrum.

* It is better to collect 5 spectra of 60 seconds each, compare and
combine them to form one 300 second standard than to collect one
300 second spectrum.

- If all five spectra are essentially identical, it raises your confidence in the

reliability of the spectra (no contamination, geometric effects, pits, ridges,
current drift,...)

- Even if you end up discarding one or two spectra, you feel confident the other
three or four are of high quality.



Describing the standard

Specify the
composition of the
standard.

Specify the
elements for which
this material can
be a standard.

Also verifies that
all the necessary
Instrument data is
present.

File Process Tools Report Help

40000
23
~

n

3

20000+
Q 3
X :

=

5 10 04 t

Q.
tt

M Eenitaite 15 keV[Wed May 4 140614 2016]all

p
@ Build standard bundle ¢

:Standard | References

Creating a standard from a single spectrum.

Material
Elements E
|| | Beam energy |15.0 kev

Spectrum | Reportl F;. Command|

Probe Dose |139.0

Default Detector
MIRA-3
SOD (Medium, 4096}

Spectrum list

Be .aite 15 keV[Wed May 4 140614 2018][

Detector |SDD (Medium, 4096)

[] Thin film standard

Thickness |Bulk

oEd

0 m a
e [] K-family
r ) -oraer r| EdgES

Oxygen

Clear all

Mass Fraction Atomic Fraction

[-0.819,-0.000,0.574]
[27.851,0.000,-2.502]
0,45 mm

Silicon Drift Detector

Detector orientation
Detector position
Detector thickness
Detector type

i/
X

WM™

Detector window Moxtek AP 3.3 (model)
Display name Benitoite 15 keV[Wed...
Duane-Hunt 15.034 keV

Elevation 35° 2

1 spectra selected.




Describing the standard

File Process Tools Repert Help

400007 Er:' .EEI‘litUiTE 16 keV[Wed May 4 140614 2016]{all]
N
H Y
Specify the s
o 3 200001 i - \
Com pOSlthn Of the Q 35 ' Build standard bundle s [&J
standard. stancerd | gefners
Creating a standard from a single spectrum.
f h ¥ 3 Material |Benitoite & m
Specify the . ] R
T T T T T
: Elements |O, Si, Ti, B 5.4 5.6 5.8
elements for which e [0, 5722 | (i) | : i
this material can spectrum | Report | . Command N «
Default Detector Probe Dose | 139.0
be a standard. A = o |[wo
'5DD (Medium, 4096) : O rorder | [WIKcfamiy
e | e
Spectrum list b
o | [ Thin film standard Oxygen
K240 L@V [Wed May 4 141230 2016][al
11 P~ _woite 15 keV[Wed May 4 140614 2016][ Thickness |Bulk nm Clear All
Also verifies that | [ ]

all the necessary
instrument data is

Mass Fraction Atomic Fraction

[-0.819,-0.000,0.574]

Detector orientation

prese nt Detector position [27.851,0.000,-2.502]
" Detector thickness 0.45 mm
Detector type Silicon Drift Detector
Detector window Moxtek AP 3.3 (model)
Display name Benitoite 15 keV[Wed...
v A~ % x Duzne-Hunt 15,034 ke

Elevation 35° 52

1 spectra selected.




Specifying references

File Process Tools Report Help

400001 Er:' .BEI‘litUiTE 15 keV[Wed May 4 140614 2016][all
A
. A
Specifies the 2
references = @ Build standard bundle i [
necessary tO use References
th IS Stand ard . ¥ i F‘.egionl—of—lnterest Reference Spectrum
L | [Ti L-family [0.228, 0.685 Mane =
5 10 0L : Mone o
- 40 4.2 iy [4.255, 5.161 keV] [Mone 58
. Ba L3-M5 + 12 others [4. 15... Mone
Specifies the T
ult Detector
reference spectra s 7
for each “region- 500 (vedun, 405  Oaser |o S

Spectrum list

K240 O 15 keV[Wed May 4 141150 (all|
K240 T 15 kev[Wed Mg 30 2016][al

Benitoite 15k="".ed May 4 140514 2015][

of-interest.”

[] Strip carbon layer or contamination?

Strip oxide layer or contamination?
[ hess ][ cer ]

[ Save H Cancel ]I

Allows you to also
strip spurious C or O
if present in the

Mass Fraction Atomic Fraction

Detector orientation [-0.819,-0.000,0,574]
Standard Spectrum Detector position [27.851,0.000,-2.5037]
" Detector thickness 0.45 rmm
Detector type Silicon Drift Detector
Detector window Moxtek AP 3.3 (model)
Display name Benitoite 15 keV[Wed...
v ~ % x Duane-Hunt 15,034 kev

Elevation 35% 2

1 spectra selected.




Specifying references

Auto-create
references by
fitting an analytical
model to the
standard.

Read the
references from

spectrum files on
disk.

File Process Tools Report Help

400004 g
o = M cenitaite 15 lketWWed May 4 140614 2016][all]
o
A
Fas
=
5 e
Q3200007 @ Build standard bundle ¢ s
&
N Standard | References
S Region-of-Interest Reference Spectrum =
N\ S| Ti L-family [0.228, 0,685 keV] [Ti 15 keV[Wed May 4 1401... e
5 19 o4 ! O All [0.343, 0,701 keV] 5i02 15 keV[Wed May 4 1... = : )
e 4.0 42 Ti K-family [4.255, 5,151 keV] [Ti 15 keV[Wed May 4 1401... 5.4 5.6 5.8
Ba L3-M5 + 12 others [4.15... [Sanbornite 15 keV[Wed Ma... I
Spectrum | Repaort Command
Default Detector J
MIRA-3 0 7o
r : B[] K-Family
SO0 (Medium, 4096) L = :
| r r () E-order - 7] Edges
Spectrum list [] Strip carbon layer or contamination? s
K240 O 15 keV[Wed May 4 141125 2015][4 N oen
K240 1 15 keV[Wed May 4 141230 2016][al trip oxide layer or contamination? e
Benitoite 15 keV[Wed May 4 140614 2016][ m | i | l Clear ] ' Clear all
on
l Save ] [ Cancel ] I Mass Fraction Atomic Fraction
Detector orientation [-0.819,-0.000,0.574]
Detector position [27.851,0.000,-2,502]
Detector thickness 0.45 mm
Detector type Silicon Drift Detector
Detector window Moxtek AP 3.3 (model)
Display name Benitoite 15 keV[Wed...
v ~ o= x Duane-Hunt 15.034 keV
Elevation 35% 2

1 spectra selected.




Specifying references

File Process Tools Report Help

4000 . 3 =
As convenient and tempting as “Auto” can
A

Auto-create be, only use it when a reference can't be

Y
references by o € ou easLied,
fitting an analytical } :
model to the v Auto references won't produce as good
tandard v results-as measured references.
standard. I
255, 5, i3 6 5.8
You can mix-“‘auto” and measured

Spectrum | Repar 13 ”
e FEIEFENCES. COmpute the “auto” references
MBAS first and replace them with measured © o
SO0 (Medium, 40 i mily
coectumiet references where they are available. P Edges
K240 O 15 keV[Wed May 4 141125 2015] &1 N - ) - I e
K240 1 15 keV[Wed May 4 141230 2018] [al trip oxide layer or contamination?

R ead th e Beritoite 15 keV[Wed May 41406142015][. A ] TR o] | [m]

references from
spectrum files on
disk.

l TS ] [ Cancel ] N Mass Fraction Atomic Fraction

Detector orientation [-0.819,-0.000,0.574]
Detector position [27.851,0.000,-2,502]
Detector thickness 0.45 mm

Detector type Silicon Drift Detector

Detector window Moxtek AP 3.3 (model)

Display name Benitoite 15 keV[Wed...
v ~ o= x Duane-Hunt 15.034 keV

Elevation 35% 2

1 spectra selected.




Saving the standard bundles

File Process Tools Report Help

40000 E":i BEcnitoits 15 keV[Wed May 4 140614 2016][all
VN
~
When you are 2
done. save the Q 3200007 @ Build standard bundle P
)
standard bundles v
1 N Region-of-Interest Reference Spectrum o
to dISk b S| Ti L-family [0.228, 0,685 keV] [Ti 15 keV[Wed May 4 1401... ‘H_______,—&F—-—u_____ e
04 ! 0 Al [0.343, 0.701 keV] Si02 15 keV[Wed May 4 L., = : )
. 4.0 41 Ti K-family [4.255, 5.151 keV] [Ti 15 keV[Wed May 4 1401.., 5.4 5.6 5.8
You W|” save one Ba L3-M5 + 12 others [4. 15... [Sanbornite 15 keV[Wed Ma...

Spectrum | Re N F. Command

bundle of each Defaut Detectr ’
. MIRA-3 o Wlo
element for which o _ 5 7] K famiy
. 'SDD (Medium, 4096) fer ©FEorder |5 o Egges

the SpeCtru m IS a‘ Spectrum “i; Med o L | Strip carbon layer or contamination? r

K240 O 15 keV[Wed May 4 141125 2018] [al

Stan d ard . K240 I 15 keV[Wed May 4 141230 2016] [all] guide layer or contamination? Oxygen
e e | I Ee=al

fion

By default, the

’ HTE ] [ Cancel l Mass Fraction Atomic Fraction
A
b u n d I eS are Detector orientation [-0.819,-0.000,0.574]
Detector position [27.851,0.000,-2,502]
named by element Datecio vadves— [otEmm
H Detector type Silicon Drift Detector

an d m ate rl al . Detector window Maoxtek AP 3.3 (model)

Display name Benitoite 15 keV[Wed...

Ny A — Duane-Hunt 15.034 keV
= Elevation 35%

1 spectra selected.




To relterate

Standard bundles are designed to simplify using the
“Quantification Alien”

Standard bundles contain:

- A standard spectrum

— Zero or more references spectra necessary to use the standard

References may be missing from the bundle

- In this case, you will be asked to provide the missing reference when
you use the standard bundle in the “Quantification Alien”

Standard bundles are so convenient that it is generally easiest
(but not strictly necessary) if all standard spectra (simple or
complex) are transformed into standard bundles.
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